j Abstract Objective To investigate the relationship between parents' cognitive and behavioural dimensions and the risk of eating disorders (ED) in non-clinical adolescents. Methods From an initial sample of 1,336 boys and girls with a mean age of 11.37, a total of 258 subjects were selected either as being at risk of ED or as controls. These subjects and their parents comprised the sample at T1 and were followed-up 2 years later (T2). We examined disordered eating attitudes, body dissatisfaction (BD), body mass index (BMI) and ED diagnoses in the adolescents at two points in time. We also used the Eating Disorder Inventory-2 to examine the disordered eating attitudes of their parents at T1. Results The mother's BD, drive for thinness (DT), ineffectiveness and interoceptive awareness, and the father's DT and perfectionism were related to long-term ED. Logistic regression showed that predictors of ED were being female, mother's DT and social insecurity, and adolescent's BD. The BMI was not a predictor in this model. Father's perfectionism was a risk factor of ED. Conclusion Specific cognitive and behavioural dimensions of ED in both parents can influence the development of an ED in early adolescents. This should be taken into account in the prevention and family oriented treatment of ED. 
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Introduction
The family plays an important role in the risk of children developing eating disorders (ED). Several studies have focussed on the relationship between patients with anorexia and bulimia nervosa and the adolescent perception of family functioning [6] ; the mother's perception of family functioning [3] ; the family environment [27] ; and parenting style [31] . These relationships have possible implications for the course of treatment but they do not determine whether family processes cause an ED or whether these processes are caused by the presence of a sick family member. Other studies on predicting the onset of ED have investigated family factors perceived by adolescents in non-clinical samples. Some authors have reported that family functioning was a predictor of eating symptoms [26] or ED in a community sample [2] , while others [33] have reported that it was not a significant predictor. Benninghoven et al. [3] showed that an alternative viewpoint is that the family can transmit issues that are more directly related to eating pathology such as weight, shape, and eating behaviour. Perceived weight-related pressure [34] and the importance of physical appearance for the family [7, 15] seem to influence the development of disordered eating patterns. Parental social values that emphasize physical attractiveness, admire thinness and encourage behaviours such as dieting and exercise in the pursuit of an ideal body shape may contribute to eating problems in their children [7] . Within the family, the mother is a primary role model and seems to be a powerful influence on daughters. Some authors found that the mothers of girls with disordered eating patterns were more critical of their daughters' appearance than the mothers of healthy girls [13] , and that children's attempts to lose weight were related to parental comments about their weight and to children's own complaints about their own weight [25] . Mothers of children with ED had higher bulimic factor scores in the Eating Attitudes Test-26, more binge-eating episodes, and more ED symptoms than those in a control group [9] . Likewise, evidence suggests that the children of mothers with ED are at a greater risk of feeding or eating problems and other disorders in several domains [18] .
Some studies suggest that the effect of family factors is different for boys than for girls. In a sample of high school students, Pritchard [20] reported that maternal and paternal eating habits were significantly related to self-reported body satisfaction for girls but that only paternal eating habits were related to body satisfaction for boys.
The mothers and fathers of subjects with ED have been described as having various personality and eating attitudes. Elevated perfectionism has been found in the mothers of individuals with anorexia nervosa [32] , and predicted maladaptive eating in non-clinical late adolescents offspring [17] .
In this study we examine the relationships between specific cognitive and behavioural dimensions of ED in both parents and the risk of ED in non-clinical adolescents. Our study has a longitudinal design, so we hypothesize that parents influence eating problems from early adolescence, and that the mother and the father do not have the same influence.
Methods j Subjects
The initial sample of this longitudinal study consisted of 1,336 schoolchildren with an age range of 9.4-13.5 years (mean = 11.37, SD = 0.62). Of these children, 649 were boys (M = 11.35 years, SD = 0.64) and 687 were girls (M = 11.39 years, SD = 0.61). The participants were recruited from 17 primary schools randomly selected from the local area (the city and suburbs of Tarragona, Catalonia, Spain) to obtain a representative sample of children in terms of social and cultural background. Tarragona is a Mediterranean city with around 113,000 inhabitants of above-average socioeconomic status. The study was divided into two stages. First we assessed the initial sample with a twophase design. In the first of these phases, a screening test of ED children eating attitudes test (ChEAT) was administered to all the subjects in the initial sample to select those that were at risk. Of the 173 participants whose score was above or equal to the cutoff score, 141 (69 boys and 72 girls) participated as the risk group. These participants and a control group of 117 (59 boys and 58 girls) formed the sample for the second phase. The participants of this control group were randomly selected from those children with a score below the cutoff and with similar ages, genders and types of school. This second phase of the study was denoted as Time 1 (T1) (n = 258; 128 boys and 130 girls). In T1 a total of 174 mothers and 66 fathers answered the eating disorder inventory (EDI-2): 52 parents, 122 single mothers and 14 single fathers fulfilled the EDI-2. The sociodemographical characteristics of the families are shown in Table 1 .
Two years later, the T1 sample was followed up. At this second time (T2), 200 students (93 boys and 107 girls) participated: 113 were subjects at risk and 87 were controls with an age range of 13-15 years (boys M = 13.78, SD = 0.750 and girls M = 13.79, SD = 0.712).
The estimated prevalence of any ED in T1 was 3.44% (21 boys and 25 girls). In T2, 11 boys and 40 girls were diagnosed with some form of ED (3.81%). Table 2 shows the number of participants with each type of ED. Detailed information concerning eating pathologies is referred in Sancho et al. [24] . 
Children Eating Attitudes Test
The ChEAT [16] is a well-established 26-item scale designed to assess maladaptive or problematic eating attitudes and behaviours among children. An experimental adapted Spanish version of the ChEAT was used for this study [23] . The difference between this version and the original scale is that six of the original 26 items were deleted because they were not deemed appropriate for this age group by the Education Department of the Autonomous Catalan Government. This was because these items may risk exposing this early age group to inappropriate bulimic and anorexic behaviours. Internal reliability (a = 0.73) and test-retest reliability (r = 0.56) were satisfactory.
Diagnostic Interview for Children and Adolescents
The Spanish computerized adaptations of the Diagnostic Interview for Children and Adolescents-Revised (DICA-R) [8, 21] and the DICA-IV [22] were administered to diagnose ED. The DICA is a semi-structured protocol for children and adolescents that follows the DSM-IV diagnostic criteria [1] . Although the DICA covers several diagnostic areas, in this study we only administered the ED diagnostic area which includes AN and BN. We obtained the information from the children (DICA-C) at T1 and from the adolescents (DICA-A) in the follow-up study.
Body Areas Satisfaction Test
In this study, we used an adapted Spanish experimental translation of the body areas satisfaction test (BAST) [5] . The scale has 8 items which hierarchically measure dissatisfaction with different parts of the body on a scale from 1 (very unsatisfied) to 5 (very satisfied). Internal consistency (a = 0.83) was good.
Eating Disorder Inventory
The EDI-2 [10, 11] is a 91-item, standardized selfreport consisting of 11 subscales for assessing the following specific cognitive and behavioural dimensions of ED: drive for thinness (DT), bulimia, body dissatisfaction (BD), ineffectiveness, perfectionism, interpersonal distrust, interoceptive awareness, maturity fears, ascetism, impulse regulation, and social insecurity. The mean internal consistency of the several subscales of the EDI-2 in non-clinical population was around 0.80.
Anthropometric data
The height and weight of all students who participated in the study (at T1 and at T2) were measured so that their BMI could be calculated. Pubertal stages were collected using pictures of Tanner stages and were self-informed.
Procedure and definition of caseness
We were given permission by the Catalan Government and head teachers to access the schools. The parents of the children who took part in the study also gave their informed consent in both stages. The study was approved by the Rovina i Vingili University Human Studies Ethic Committee. The study was designed in two stages over a period of time and the initial stage had two phases. In the first phase, the participants from the initial sample answered the adapted ChEAT and the BAST, and then filled in a questionnaire about sociodemographic data and their parents' professional status. In the second phase, or T1, we took a sample of the participants who scored equal to or above the ChEAT cutoff score (17) and a control group of participants who scored below the cutoff. The ratio of risk subjects to controls in this phase was 3:2. To obtain diagnosis, an individual assessment was made using the ED section of the DICA-C. Parents participated in the study by answering the EDI-2 and confirming their socio-economic data.
Parents were invited to participate again 2 years later (T2). They were contacted by telephone to arrange a personal interview. In this interview, both parents and children were present. They were informed about the follow-up study and the parents signed an informed consent form. Subjects who agreed to participate again were assessed using the BAST, the EDI-2 and other psychological tests (not used in this paper) and their weight and height were individually measured and they were given the ED section of the DICA-A. After assessment the parents of disturbed children were informed.
We created the caseness definition of ED Not Otherwise Specified (EDNOS) by using DSM-IV criteria with the information collected from the DICA-C, and DICA-A. Likewise, we used the term subclinical anorexia to describe subjects who fulfil the psychopathological criteria of ED based on the fear of gaining weight (B criteria for AN of DSM-IV-TR) or who have self-esteem that is completely based on body weight and shape (C criteria) but who do not satisfy clinical criteria such as amenorrhoea (D criteria) and severity of weight loss (A criteria). We used the term subclinical bulimia to describe subjects who, on the one hand, fulfil the psychopathological criteria of engaging in recurrent episodes of binge eating (A.1 criteria for BN of DSM-IV-TR), recurrent compensatory behaviour (B criteria) and self-evaluation that is completely based on body weight and shape (D criteria) but who, on the other hand, do not satisfy the frequency of binge eating (C criteria for BN) and loss of control during these episodes (A.2 criteria for BN) for clinical bulimia. The subclinical anorexia and subclinical bulimia syndromes and EDNOS were classified as total ED (or any total disorders) in the statistical analyses. T2 also included three cases of BN in the group of total ED. Table 2 shows the number of total ED.
j Data analyses
We evaluated all analyses separately for mothers and fathers and explored gender differences. However, most of the analyses were presented in the total sample because there were few males. The T test was used to compare mean scores. When normality of distribution was rejected, we conducted a non-parametric test. Pearson correlation was used to relate continuos variable. To estimate the effect of parents' eating attitudes on ED we performed logistic regression analysis and included individual and social variables that could affect the outcomes as covariates. A level of significance of P < 0.05 was applied to all hypothesis tests that were two-tailed. The data were analysed with the SPSS statistical software for Windows (version 14.0).
Results j Relationship between parent's EDI and eating disorders in adolescents
At T1, the mean ChEAT scores and mean scores of the mother's EDI showed no significant differences between risk/no risk in either gender. Neither were any significant differences found in the mean scores of the father's EDI. Table 3 shows the mean scores of the mother's EDI in T1 and T2. No significant differences were found between total ED and mother's EDI dimensions in T1. However, when the comparison was made between EDNOS (with no subclinical syndromes) and non-EDNOS, the interoceptive awareness was significantly higher (P < 0.05) in the first group. This difference was found in females (M = 3.38; SD = 3.0 vs. M = 1.47; SD = 2.8) but not in males. In T2, all adolescents in the group who had been assigned a diagnosis had mothers with significantly higher scores in BD, DT, ineffectiveness and interoceptive awareness. However, when we analysed these differences by sex, they did not reach statistical significance; only BD was significantly higher in the mothers of males with a diagnosis (n = 4). The females who had been diagnosed (n = 29) had mothers whose scores were significantly higher in interoceptive awareness and lower in social insecurity.
At T1 no differences were found in the mean scores of the father's EDI for the presence or absence of ED (Table 4) . However, we must take into account the low power of the test because of the size of the sample (n of EDNOS = 4 and n of total ED = 7). In T2, the DT and Perfectionism scores were significantly higher in the group with total ED than in the group without diagnoses. Ineffectiveness and interpersonal distrust were significantly lower. Correlations were made between both the mother and father EDI-2 subscales scores (T1) and adolescents' EDI-2 subscales scores (T2). A significant relation was found between the BD of the mother and that of her daughter (r = 0.25, P < 0.05), and between the ascetism of the father and that of his daughter (r = 0.41, P < 0.05). In boys, a significant relation was found with the mother's Bulimia scores (r = 0.26, P < 0.05).
j Predictive capacity of parental EDI on eating disorders in adolescents
Logistic regressions were made to explore the predictive capacity of parent's EDI dimensions for T1 and T2 on total ED. We introduced the subscales of the mother's EDI or the father's EDI as independent variables, always adjusting for sex, BMI, pubertal stage and BAST scores, and the mother's or father's professional level. At T1, when the mother's EDI subscales were added to the model (Table 5) , the diagnoses were significantly explained by perfectionism, and adolescent's BMI and BD. When we used EDNOS as a dependent variable (with no subclinical syndromes), the predictors were the mother's higher interoceptive awareness (OR = 1.19, P < 0.05) and the adolescent's BMI and BD. At T2 (Table 5) , being male is a factor that protects against ED (87.0% less probability than in females). Likewise, the mother's DT and lower social insecurity, and the adolescent's BD increase the risk of having some form of ED. It was not possible to make logistic regression analysis with the father's EDI subscales in T1 because the sample was too small. In T2, the total ED were significantly predicted by sex (being male is a mild protection factor) (OR = 0.15; 95% CI = 0.1-0.9; P = 0.05), EDI Perfectionism (OR = 1.52; 95% CI = 1.1-2.2; P < 0.05) and BMI (OR = 1.38; 95% CI = 1.1-1.8; P < 0.05) (R 2 of the model = 0.478).
Discussion
In this study we cross-sectionally and longitudinally examined the associations between the cognitive and behavioural dimensions of eating pathology in parents and several conditions leading to risk of ED in non-clinical early adolescents. The data support the hypothesis that mothers and fathers influence ED in early adolescents. Two general aspects need to be underlined in our study. Firstly, we observed that parental cognitive and behavioural dimensions have a long-term influence on the development of ED. Secondly, the associations were found in severe forms of ED. So, in T1 we found no differences between the risk of ED assessed with ChEAT and parent's EDI scores. With regard to ED diagnoses, no differences were found when subclinical syndromes and EDNOS were included in T1. However, when we consider only the more severe diagnoses, EDNOS, the interoceptive awareness was higher in the disordered group. This difference was found in females but not in males, and persisted in the long-term (T2). This dimension of the EDI assesses the extent of confusion about or the difficulty in recognizing emotional states and internal sensations related to hunger and satiety, and it has been described as a factor in the development and maintenance of ED [11] . Likewise, at T2 the adolescents with some form of ED also had mothers with higher scores in BD, DT and ineffectiveness. These data coincide with the data found by Woodside et al. [32] in the mothers of anorexic patients, but our study design allows us to show that the mothers had these characteristics before the adolescents developed ED. These relations can be direct or indirect. Mothers can directly influence their children by wishing that they were thinner and withholding food, or by being poor role models, and they can have an indirect influence if general parenting functioning is disturbed [19] . The positive relation between a mother's BD and an adolescent's BD and some form of ED at T2 may show that BD is transmitted from mothers to adolescents and that, in combination with other risk factors, it can favour the development of ED. Benninghoven et al. [3] found a positive relation between the BD of patients and mothers in the bulimia nervosa group, but their correlational data did not indicate causality.
In fathers, DT and perfectionism were significantly related to ED. Other authors [32] have found no association between AN and the fathers's eating OR odds ratio, CI confidence interval * P < 0.05, ** P < 0.01, *** P < 0.001
dimensions. Although our sample of fathers is small, the data found underline the possible influence of both parents in the development of ED. Father's perfectionism preceded the development of some ED in their offspring, but we cannot say whether their perfectionism is transmitted as perfectionism to their children and is one of the initiators of the symptoms of ED [29] or whether it is a factor that influences the ED because of disturbed family functioning. Perfectionism in adolescence has been found to be a predictor of ED symptomatology [14] , and has been related to the onset of anorexic syndrome in young adulthood [29] , and to the course and consequences of restrictive anorexia nervosa [30] . Self-oriented perfectionism has been related to ED characteristics such as BD, DT and diet [12] . Likewise, perfectionism has been found to be a predictor of BN [4] . In T1 regression analysis, the mother's perfectionism explained EDs when subclinical syndromes were included, but for more severe EDs (EDNOS), the significant variable was interoceptive awareness. Mother's perfectionism was probably a trait of early risk, but other characteristics then affected severity and the long-term. In T2, the mother's DT and social insecurity were risk factors of ED. It is important to point out that at T1 children's BMI was related to ED, but it was not significant at T2, suggesting that high BMI was a factor prior to the onset of ED, as other authors have shown [28] . At T2, we also observed that being female is a risk factor for ED.
Our results suggest that there are some differences between fathers and mothers that are consistent with data from other authors [32] . It seems that a mother who admires thinness and a perfectionist father, have most influence on the risk of ED in adolescents.
Our study has several limitations. The sample of fathers and of males with ED is small, so we could not make a gender analysis or draw conclusions from some data. We did not collect the EDI from all parents, largely because many fathers did not return it.
Despite these limitations, the longitudinal design of the study and the non-clinical population has enabled important findings to be made that should be taken into account in the prevention and family oriented treatment of ED. We conclude that specific cognitive and behavioural dimensions of ED in both parents can influence the development of some forms of ED in early adolescence. Our data support the data provided by other authors [7, 15] which indicate that parents may play in role in their children attaching greater importance to their physical appearance and thinness-and, therefore, in the prevalence of ED.
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